
















































































































































































































































2) (♫)◁㜵Ꮫ఍┘ಟ㸸◁㜵Ꮫㅮᗙ㸪➨ 1ᕳ-1 ᪥ᮏࡢ◁㜵⥲ㄽ(1) 㸪pp.2-12㸪1991㸬
3) (♫)◁㜵Ꮫ఍┘ಟ㸸◁㜵Ꮫㅮᗙ㸪➨ 1ᕳ-2 ᪥ᮏࡢ◁㜵⥲ㄽ(2) 㸪pp.108-111㸪1991㸬
4) ㏆␥ᆅ᪉ᘓタᒁ⦅㞟㸪ᮌὠᕝୖὶᕤ஦஦ົᡤⓎ⾜㸸ᮌὠᕝ◁㜵ⓒᖺࡢ࠶ࡺࡳ㸪◁㜵
⦅㸪pp.199-219㸪1981.

























ὶࢩ࣑࣮ࣗࣞࢩࣙࣥࢩࢫࢸ࣒ࠕHyper KANAKOࠖࡢ㛤Ⓨ㸪◁㜵Ꮫ఍ㄅ㸪Vol.64, No.6, 
pp.25 -31, 2012 
18) (♫)◁㜵Ꮫ఍┘ಟ㸸◁㜵Ꮫㅮᗙ㸪➨ 10ᕳ ୡ⏺ࡢ◁㜵 㸪pp.50-114㸪1992㸬
19) Chyan-Deng Jan 㸸Debris Flow Hazards Mitigation in Taiwan 㸪International Sabo Network㸬
http://www.sabo-int.org/projects/taiwan.html㸦2014ᖺ 3᭶ 30᪥㜀ぴ㸧

20) Masaichi Nagata㸸International Sabo Network㸪Current Status of Sediment-related Disasters 










25) ⰱ⏣࿴⏨㸪Ụ㢌㐍἞㸪୰ᕝ୍㸸21 ୡ⣖ࡢἙᕝᏛ㸪➨ 6 ❶ᅵ◁ὶฟண ἲ㸪p.173㸪
ி㒔኱ᏛᏛ⾡ฟ∧఍㸪2008㸬
26) ᅜᅵ஺㏻┬Ỉ⟶⌮࣭ᅜᅵಖ඲ᒁ㸸ᅜᅵ஺㏻┬Ἑᕝ◁㜵ᢏ⾡ᇶ‽ ྠゎㄝ ㄪᰝ⦅㸪➨
16❶㸪2014㸬





















































ከ㔞ࡢỈ࣭ᅵ◁ࡢỏ℃࡟ࡼࡾ㸪಴ྜྷ⏫࡛Ṛ⪅ 31ྡ㸪⿕⅏ୡᖏ 7322ᡞ㸦඲ቯ 79ᡞ㸧ࡢ኱⅏ᐖ
࡜࡞ࡗࡓ㸦⾲㸧㸬ᐊᡞྎ㢼ࢆᶵ࡟᫛࿴ 11 ᖺᗘࡼࡾ┤㎄◁㜵஦ᴗࡀ⾜ࢃࢀ࡚࠸ࡿ㸬ᅗ
 ࡣኳ⚄ᕝỈ⣔ࡢ┤㎄◁㜵஦ᴗ࡟ࡼࡿ◁㜵ሖሐࡢ⣼ຍᇶᩘ࡛࠶ࡾ㸪ᖹᡂ 23 ᖺ᫬Ⅼ࡛ᑠ
㬞ᕝὶᇦ࡟ 33ᇶࡢ◁㜵ሖሐࡀᘓタࡉࢀ࡚࠸ࡿ㸬୍᪉㸪ኳ⚄ᕝᮏᕝὶᇦ࡛ࡣ㸪ᖹᡂ 10ᖺྎ㢼
10 ྕ࡟ࡼࡾᅵ◁ᔂࢀ࣭ᅵ▼ὶ࡟ࡼࡿᅵ◁⅏ᐖࡀⓎ⏕ࡋࡓࡇ࡜ࢆཷࡅ㸪ᖹᡂ 13 ᖺᗘࡼࡾ┤㎄
◁㜵஦ᴗࡀ⾜ࢃࢀࡿࡼ࠺࡟࡞ࡗࡓ㸬ᖹᡂ 23ᖺ᫬Ⅼ࡛ኳ⚄ᕝᮏᕝὶᇦ࡟ 5ᇶࡢ◁㜵ሖሐࡀᘓタ
ࡉࢀ࡚࠸ࡿ㸬























Ṛ⪅㻌 㻌 㻟㻝㻌 ඲ቯ㻌 㻌 㻣㻥㻌
㈇യ⪅㻌 㻌 㻟㻡㻌 ༙ቯ㻌 㻌 㻞㻜㻡㻌
㻌 㻌 㻌 㻌 㻌 㻌 ὶฟ㻌 㻌 㻣㻤㻌
㻌 㻌 㻌 㻌 㻌 㻌 ᗋୖᾐỈ㻌 㻌 㻠㻘㻠㻡㻤㻌
㻌 㻌 㻌 㻌 㻌 㻌 ᗋୗᾐỈ㻌 㻌 㻞㻘㻡㻜㻞
ィ㻌 㻌 㻢㻢 ィ㻌 㻌 㻣㻘㻟㻞㻞

 ኱ᮌࡽ 4)ࡣ◁㜵ሖሐࡢ 㔞࡟ࡼࡾᖹᡂ 17ᖺ 8᭶᫬Ⅼࡢሁ✚ᅵ◁㔞ࢆ⟬ฟࡋ㸪ࡉࡽ࡟ᩘ್ゎ
ᯒ࡟ࡼࡾᑗ᮶(24ᖺᚋ)ࡢሁ◁㔞ண ࢆ⾜ࡗ࡚࠸ࡿ㸬ᅗ࠾ࡼࡧᅗࡀࡑࡢ⤖ᯝ࡛࠶
ࡿ㸬ᖹᡂ 17ᖺ᫬Ⅼ࡛ࡣ 113୓ m3ࡢᅵ◁ࡀ◁㜵ሖሐ࡟ࡼࡾᤕᤊࡉࢀ࡚࠾ࡾ㸪ࡇࢀࢆ 69ᖺ㸦᫛











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ᾏᓊố⥺ࡣ᫛࿴ 44ᖺ࠿ࡽ᫛࿴ 58ᖺ㡭ࡲ࡛᭱኱ 50m⛬ᗘᚋ㏥ࡋ࡚࠸ࡿ㸬ࡇࢀࡣ㸪ኳ⚄ᕝỈ
⣔࡛ࡣ᫛࿴ 58ᖺࡲ࡛࡟ྜィ㈓◁㔞⣙ 150୓ m3࡟ࡢࡰࡿ◁㜵ሖሐࡢᩚഛࡀ⾜ࢃࢀࡓࡇ࡜㸦ᅗ
㸧࡜㸪᫛࿴ 40ᖺ௦ᚋ༙࡟ 1ᖺ࠶ࡓࡾ 3୓m3ࡢ◁฼᥇ྲྀࡀᐇ᪋ࡉࢀ࡚࠸ࡓ㸦ᅗ㸧
ࡇ࡜࡟ࡼࡾ㸪ኳ⚄ᕝ࠿ࡽᾏᓊ࡬ࡢ౪⤥ᅵ◁ࡀῶᑡࡋࡓࡓࡵ࡜⪃࠼ࡽࢀࡿ㸬ࡑࡢᚋ㸪᫛࿴ 63
ᖺࡢᾏᓊố⥺ࡣኳ⚄ᕝἙཱྀ௜㏆࡛᫛࿴ 44ᖺ᫬Ⅼࡼࡾࡶᾏഃ࡬๓㐍ࡋ࡚࠸ࡿ㸬ࡇࢀࡣ◁฼᥇ྲྀ
ࡀ⚗Ṇ㸦ኳ⚄ᕝᮏᕝ㸸᫛࿴ 48ᖺ㹼㸪ᑠ㬞ᕝ㸸᫛࿴ 52ᖺ㹼㸧ࡉࢀࡓࡇ࡜࡜㸪᫛࿴ 62ᖺ࡟኱つ
ᶍ࡞ฟỈࡀ⏕ࡌ㸪ከ㔞ࡢᅵ◁ࡀᾏᓊ࡬౪⤥ࡉࢀࡓࡇ࡜ࡀཎᅉ࡜⪃࠼ࡽࢀࡿ㸬





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































ሖሐ㧗 ㏱㐣㒊㧗 ୙㏱㐣㒊㧗 ඲ᖜ ㏱㐣㒊ᖜ




 ᅗ ࡣ 2010 ᖺ 11 ᭶࡟ᐇ᪋ࡋࡓ⌧ᆅ㋃ᰝ࡟ࡼࡿ㸪㉥ᒾᕝࡢἙᗋ≧ἣ࡛࠶ࡿ㸬ᅗࡢ(a)





ᡂࡉࢀ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡿ㸬(c)ࡣ 3ࡘ࠶ࡿᗋᅛࡢ࠺ࡕ᭱ୖὶࡢࡶࡢ㸦௨ୗ㸪ᗋᅛ 3㸧࡛ ࠶ࡿ㸬





































































































































































































ghBhQ 235.0        (3-1) 
ࡇࡇ࡟㸪h 㸸㉺ὶỈ῝㸪B 㸸ࢫࣜࢵࢺᖜ(=10m)࡛࠶ࡿ㸬
ኪ㛫ࡢὶ㔞ࢆ⿵㛫ࡍࡿࡓࡵ㸪 ࡛ヲ㏙ࡍࡿ㝆㞵ὶฟࣔࢹࣝ࡟ࡼࡾ⚟ཎ 2 ྕ◁㜵ሖሐᆅ
Ⅼࡢὶฟ㔞ࢆ᥎ᐃࡋࡓ㸬ࡇࡢࣔࢹ࡛ࣝࡣᩳ㠃ୖࡢὶࢀࢆ⾲ᒙ࣭ Aᒙ㸦୰㛫ὶ㸧࣭Bᒙ㸦ᇶᗏὶ㸧
ࡢ 3ᒙᵓ㐀࡜ࡋ࡚࠾ࡾ㸪⾲㠃ὶࡣ➼ὶ㸪୰㛫ὶ࠾ࡼࡧᇶᗏὶࡣࢲࣝࢩ࣮๎࡟ࡼࡾὶ㏿ࢆホ౯













































ࡘ࠸࡚ࡣ㸪2010ᖺ 7᭶࡟➨ 1ᅇㄪᰝࢆᐇ᪋ࡋ㸪2011ᖺ 9᭶ྎ㢼 12ྕ࡟ࡼࡾ 9᭶ 2᪥㹼3᪥
࡟࠿ࡅ࡚᪥㞵㔞ࡀ 250mm ࢆ㉺࠼ࡿ㇦㞵ࡀⓎ⏕ࡋࡓࡓࡵ㸪ฟỈᚋࡢ 9 ᭶ 9᪥࡟Ἑᗋ㧗࣭Ἑᗋ
ᮦᩱ⢏ᗘศᕸࡢ➨ 2ᅇㄪᰝࢆᐇ᪋ࡋࡓ㸬
ᅗᇼ㞵㔞ほ ᡤ᪥㞵㔞㸦ᖺ ᭶㹼 ᖺ ᭶㸧
ᗋᅛ 2 ᗋᅛ 3

  ᖺ ᭶ฟỈࡢᴫἣ
 ࡇࡇ࡛ 2011ᖺ 9᭶ྎ㢼 12ྕ࡟ࡼࡾ⏕ࡌࡓ㝆㞵࡜ฟỈࡢ≧ἣࢆᩚ⌮ࡋ࡚࠾ࡃ㸬
(1) ᑠ㬞ᕝὶᇦࡢ㝆㞵≧ἣ 4)5)
 2011ᖺ 9᭶ 2᪥㹼3᪥㸪ྎ㢼 12ྕࡢ᥋㏆࡟క࠸୰ᅜᆅ᪉࡛ࡣ㇦㞵ࡀⓎ⏕ࡋࡓ㸬⾲
࡟ᑠ㬞ᕝὶᇦ࿘㎶࡟࠾ࡅࡿ 2011ᖺ 9᭶ 2᪥㹼3᪥ࡢ᭱኱ 1᫬㛫㞵㔞㸪࠾ࡼࡧ 2᪥㞵㔞ࢆ♧ࡍ㸬

⾲ ᑠ㬞ᕝὶᇦ࿘㎶ࡢ㝆㞵≧ἣ




















◁㜵ሖሐ 㸦௬タ㸧  


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 ᑠ㬞ᕝὶᇦࡢỈ఩ほ ᆅⅬࢆᅗ࡟♧ࡍ㸬ୖὶᇦࡢす㬞 1ྕ࣭㔝ῧ 1ྕ࣭ᑠ㬞 4ྕ
࡛ࡣ◁㜵ሖሐ࡛ࡢỈ఩㸪ୗὶᇦࡢⱝᅵ࣭Ἑཎ⏫࡛ࡣἙ㐨ࡢỈ఩ࡀィ ࡉࢀ࡚࠸ࡿ㸬2011ᖺ 9
᭶ὥỈ᫬ࡢỈ఩ࢆᅗ࡟♧ࡍ㸬2011ᖺ 9᭶ὥỈࡢࣆ࣮ࢡ௜㏆࡛ࡣ㸪ᑠ㬞 4ྕ࣭Ἑཎ⏫


























 ᅗࡣ 2011ᖺ 9᭶ὥỈ᫬ࡢἙཎ⏫ほ ᡤࡢὶ㔞࡛࠶ࡾ㸪ࣆ࣮ࢡὶ㔞ࡣ 446m3/s࡛࠶
ࡗࡓ㸬















































































































































㝆㞵Ἴᙧ࡟ࡘ࠸࡚ぢࡿ࡜㸪⚟ཎ 2ྕ◁㜵ሖሐ࿘㎶࡛ࡣ 9᭶ 2᪥ 16᫬࡟ 38.0mm/hࡢ㇦㞵ࡀ
Ⓨ⏕ࡋࡓᚋ㸪୍᪦ᙅࡲࡿࡀྠ 3᪥ 0:00࡟ 47.5mm/hࡢ㇦㞵ࡀⓎ⏕ࡋ࡚࠸ࡿ㸬ࡑࡢᚋ㸪ྠ 3᪥
5᫬㹼9᫬࡟ࡣ 5᫬㛫㐃⥆࡛ 20mm/h௨ୖࡢ㝆㞵ࡀⓎ⏕ࡋ࡚࠸ࡿ㸬
ᅛᐃ࣓࢝ࣛ࡟ࡼࡿ᧜ᙳ⏬ീ࠿ࡽὶ㔞ࢆ᥎ᐃࡋࡓ࡜ࡇࢁ㸪9᭶ 2᪥ 17᫬࡟ 5.8m3/sࡢὶฟࡀ㸪





















































































































































































ࡣ୙࡛᫂࠶ࡿࡀ㸪9᭶ 2᪥ 19:10࡜ 9᭶ 3᪥ 6:20ࡢ㛫࡟㗰〇ࣇ࣮࣒ࣞ࡟ὶᮌࡀᤕᤊࡉࢀ࡚࠾






































ᅗ ࡟ྎ㢼 12 ྕฟỈ๓ᚋࡢ◁㜵ሖሐୖὶഃࡢ෗┿㸪࠾ࡼࡧ 㔞⤖ᯝ࠿ࡽᚓࡽࢀࡓἙ
ᗋ㧗ࢥࣥࢱ࣮ࢆ♧ࡍ㸬ฟỈ๓ࡣࢫࣜࢵࢺ㒊ࡢ┤ୖὶ࡟῝ࡳࡀ࠶ࡗࡓࡀ㸪ฟỈᚋࡣࢫࣜࢵࢺ㒊
ࡢ┤ୖὶ࡛ሁ◁ࡋ㸪ᾋᕞࡢⓎ⏕ࢆ☜ㄆ࡛ࡁࡿ㸦ࢥࣥࢱ࣮ࡢ BᆅⅬ㸧㸬
ᅗ ⚟ཎ ྕ◁㜵ሖሐ࿘㎶ࡢἙᗋ㧗ࢥࣥࢱ࣮㸦ྎ㢼 ྕ๓ᚋ㸧

ᅗࡣ◁㜵ሖሐୖὶࡢὶᚰ㒊ࡢἙᗋ⦪᩿ᅗ࡛࠶ࡿ㸬⚟ཎ 2ྕ◁㜵ሖሐ࠿ࡽᗋᅛ 1ࡲ࡛
















































































































































㻝㻜㻜㻜 㻝㻜㻜㻜㻜 㻝㻜㻜㻜㻜㻜 㻝㻜㻜㻜㻜㻜㻜 㻝㻜㻜㻜㻜㻜㻜㻜





























































































































































3 1117 23     (3-6) 
ࡇࡇ࡟㸪s㸸◁ࡢỈ୰ẚ㔜㸪g㸸㔜ຊຍ㏿ᗘ㸪d㸸⢏ᚄ㸪 e* 㸸᭷ຠ↓ḟඖᤲὶຊ㸪 *㸸↓ḟ










*         (3-8) 



















dfd        (3-12) 




















*  0.303 ӌdm      (3-15)
22
316.1342* mcm du  0.118 ӌdm㸺0.303     (3-16) 
mcm du 0.55
2
*  0.0565ӌdm㸺0.118     (3-17)
32
1141.82* mcm du  0.0065ӌdm㸺0.0565     (3-18)
mcm du 226
2





























Ba 㸪 5.00 㸪 14.0 㸪 008.0K 㸪 143.0B ࡛࠶ࡿ㸬


















Ac                          (3-23) 
ࡇࡇ࡟㸪 kc 㸸Ỉ῝ᖹᆒࡢ⢏ᚄูᾋ㐟◁⃰ᗘ㸪cbi㸸Ἑᗋ௜㏆ࡢ⢏ᚄูᾋ㐟◁⃰ᗘ㸪Bs㸸ὶ◁
ᖜ࡛࠶ࡿ㸬ୖᘧ୰ࡢ kc ࡜ cbk ࡢ㛵ಀࡣỈ῝᪉ྥࡢ⃰ᗘศᕸࡼࡾồࡵࡽࢀࡿࡀ㸪ࡇࡇ࡛ࡣ௨ୗ
࡟♧ࡍᣦᩘᆺࡢศᕸᘧࢆ᥇⏝ࡋࡓ㸬
expbkk cc   (3-24) 
ࡇࡇ࡟㸪ȕ = wfih/İ㸪ȟ = z/h㸪z㸸Ἑᗋ࠿ࡽࡢ㊥㞳㸪İ㸸Ỉ῝ᖹᆒࡢᣑᩓಀᩘ㸦= țu*h/6㸧㸪ț㸸








exp11                     (3-25) 









0zENEEz dbtmb ࣭                     (3-26) 
ࡇࡇ࡟㸪zb㸸Ἑᗋ㧗㸦ᶆ㧗㸧㸪Em㸸ΰྜᒙཌ㸪Et㸸㑄⛣ᒙཌ㸪Ed㸸1 ᒙ࠶ࡓࡾࡢሁ✚ᒙཌ㸪
z0㸸᭱ୗ㒊࡟఩⨨ࡍࡿሁ✚ᒙୗ㎶ࡢ㧗ࡉ࡛࠶ࡿ㸬








































































































































  (3-32) 
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1        (3-40) 
ࡇࡇ࡟㸪ǻt㸸ィ⟬࡟࠾ࡅࡿ᫬㛫㛫㝸㸪ǻx㸸ィ⟬࡟࠾ࡅࡿ㊥㞳㛫㝸㸪V㸸ேᕤ⢓ᛶ㡯㸦Artificial

























































































































































ᅗࡣἙᗋኚືィ⟬࡟ࡼࡿὶ㔞ࣆ࣮ࢡ 1㸦9᭶ 2᪥ 19᫬㸧㸪ὶ㔞ࣆ࣮ࢡ 2㸦ྠ 3᪥ 1





































































































































































































































㻜 㻣㻚㻞 㻟㻞㻚㻢 㻟㻥㻚㻠
㻙㻞㻡 㻜㻚㻥 㻟㻞㻚㻡 㻠㻝㻚㻝
㻙㻡㻜 㻜㻚㻟 㻟㻣㻚㻝 㻠㻢㻚㻢
㻙㻣㻡 㻜㻚㻞 㻟㻣㻚㻤 㻠㻣㻚㻡
㻙㻝㻜㻜 㻜㻚㻞 㻟㻟㻚㻠 㻠㻢㻚㻥
㻙㻝㻞㻡 㻜㻚㻟 㻟㻜 㻠㻢㻚㻟
㻙㻝㻡㻜 㻜㻚㻤 㻞㻣㻚㻣 㻠㻢㻚㻝
㻙㻝㻣㻡 㻞㻚㻡 㻞㻡㻚㻞 㻠㻟㻚㻡
㻙㻞㻜㻜 㻢㻚㻞 㻞㻜㻚㻣 㻠㻞㻚㻤
㻙㻞㻞㻡 㻝㻠㻚㻞 㻞㻥 㻙





ࡣ◁㜵ሖሐ┤ୖὶ㸦ୗὶ➃㸧ࡢἙᗋ㧗࣭Ỉ఩ࡢ᫬㛫ⓗኚ໬࡛࠶ࡿ㸬Ἑᗋ㧗ࡣ 9᭶ 3᪥ 9᫬࡟
ࢫࣜࢵࢺ㒊ኳ➃㧗ࢆ㉺࠼࡚࠾ࡾ㸪ྠ 3 ᪥ 15 ᫬㡭ࡲ࡛ୖ᪼ࡋࡓᚋ࡟పୗ࡟㌿ࡌ㸪᭱⤊ⓗ࡟ࡣ
ࢫࣜࢵࢺ㒊ኳ➃㧗ࡲ࡛཰᮰ࡋ࡚࠸ࡿ㸬ᅗ ࡣୖὶ➃࠿ࡽࡢᅵ◁ὶධ㔞࡜◁㜵ሖሐ࠿ࡽ




















































































   ᖺ ᭶ฟỈ௨㝆ࡢᅵ◁ືែ
 ᅗࡣἙཎ⏫ほ ᡤࡢᐇ⦼ὶ㔞࡜㸪࡟㏙࡭ࡿᡭἲ࡛సᡂࡋࡓὶᇦᖹᆒ㞵㔞࡛࠶






෗┿࠾ࡼࡧ෗┿ࡣ 2011ᖺ 9᭶࠿ࡽ 2014ᖺ 6᭶࡟᧜ᙳࡋࡓ⚟ཎ 2ྕ◁㜵ሖሐ
ࡢࢫࣜࢵࢺ㒊ࡢ≧ἣ࡛࠶ࡿ㸬2011ᖺ 9᭶ฟỈᚋ࡟ᅜᅵ஺㏻┬࡟ࡼࡗ࡚ὶᮌࡀ୍ᗘ㝖ཤࡉࢀ࡚
࠸ࡿࡀ㸪2013ᖺ 7᭶ࡢฟỈ࡟ࡼࡾ෌ࡧὶᮌࡀᤕᤊࡉࢀ࡚࠸ࡿ㸬ὶᮌ࡟ࡼࡿỈ఩ࡢࡏࡁୖࡆ࣭
‣Ỉࡣ 2013ᖺ 9᭶ 9᪥᫬Ⅼ࡛ࡶ⥆࠸࡚࠸ࡿ㸬2014ᖺ 6᭶࡟☜ㄆࡋࡓ࡜ࡇࢁ㸪Ỉ㔞ࡀῶࡾἙ
ᗋ࡟ከ㔞ࡢ◁ࡀሁ✚ࡋ࡚࠸ࡿ≧ἣࡀ᫂ࡽ࠿࡟࡞ࡗࡓ㸬෗┿ࡣ 2010ᖺ 11᭶࠿ࡽ 2014
ᖺ 6᭶࡟᧜ᙳࡋࡓ⚟ཎ 2ྕ◁㜵ሖሐࡢࢫࣜࢵࢺ㒊ୖὶഃࡢሁ◁≧ἣ࡛࠶ࡿ㸬2011ᖺ 9᭶ࡢἙ
ᗋ⾲ᒙࡣ♟ࡀከࡃぢࡽࢀࡿࡀ㸪2013ᖺ 9᭶௨㝆ࡣ◁ࡸ⣽࠿࡞ὶᮌࡀሁ✚ࡋ࡚࠸ࡿ≧ἣࡀఛ࠼









ୖὶ➃ὶධ㔞 ୗὶ➃ὶฟ㔞 ཰ᨭ ᤕᤊ⋡
㻔㼙㻟㻕 㻔㼙㻟㻕 㻔㼙㻟㻕 㻔㻑㻕
㻜㻚㻝㼙㼙䍺㻰 㻟㻘㻝㻠㻤 㻝㻘㻟㻣㻞 㻝㻘㻣㻣㻢 㻡㻢㻑
㻰㻨㻜㻚㻝㼙㼙 㻟㻘㻠㻝㻣 㻟㻘㻜㻟㻣 㻟㻤㻜 㻝㻝㻑





















































































































































































































































































































































































































































































































































































































































































































ᆅⅬ㸦ᅗࡢ BᆅⅬ㸧࡛ࡣ୰ኸ⢏ᚄ 0.2mm⛬ᗘࡢ◁࣭ࢩࣝࢺ㸪ሖሐ࠿ࡽ 40mᆅⅬ㸦ᅗ
ࡢ CᆅⅬ㸧࡛ࡣ୰ኸ⢏ᚄ 10mm⛬ᗘࡢ◁♟࡛࠶ࡗࡓ㸬2011ᖺ 9᭶ὥỈᚋࡣ㸪10mᆅ
Ⅼ㸪50mᆅⅬ࡜ࡶ࡟୰ኸ⢏ᚄ 100mm⛬ᗘࡢᅵ◁ࡀἙᗋ⾲㠃࡟ሁ✚ࡋ࡚࠸ࡓ㸬⢏ᚄ 100mm⛬
ᗘࡢᡂศࡣ㸪ᗋᅛࡢୖὶ㸦ᅗJ㸧࡟Ꮡᅾࡋ࡚࠸ࡓࡀ㸪2010ᖺ 11᭶᫬Ⅼ࡛ࡣࢥࢣࡀ௜






































12) Itakura T. and Kishi T.㸸Open channel flow with suspended sediments㸪 Proceedings of 











































































































































































































ᖹ㠃 2ḟඖ 19)23)24)࠶ࡿ࠸ࡣ 3ḟඖ 22)ࡢィ⟬ࡶ⾜ࢃࢀࡿࡼ࠺࡟࡞ࡗࡓ㸬
Ლᕝࡽ 22)ࡣ㸪㧗ḟ⢭ᗘ࣭㧗ゎീᗘࢫ࣮࣒࡛࢟࠶ࡿWENO㸦Weighted Essentially Non- 
Oscillatory㸧ἲࢆ⏝࠸࡚࠾ࡾ㸪3ḟඖࡢὶࢀ࡟ᑐࡋᏳᐃࡋࡓゎࢆồࡵ࡚࠸ࡿ㸬ᇼỤࡽ 24)ࡣ CRD



























































































































































































































ha       (4-1) 
 ࡇࡇ࡟㸪hs㸸⾲㠃ὶ࣭୰㛫ὶࡢỈ῝㸪r㸸㞵㔞ᙉᗘ㸪fA㸸Aᒙ࠿ࡽ Bᒙ࡬ࡢᾐ㏱⬟㸪 㸸༢
఩ࡢᩳ㠃໙㓄࡛࠶ࡿ㸬aࡣ Aᒙࡢ㣬࿴≧ែ࡟ࡼࡾỴࡲࡿᅵተ୰ࡢ✵㝽ࢆ♧ࡍࣃ࣓࣮ࣛࢱ࡛࠶
ࡾ㸪௨ୗࡢࡼ࠺࡟タᐃࡍࡿ㸬
1a  㸦 AS Dh 㸧      (4-2) 
ea 㸦 AS Dh 㸧      (4-3) 




















Dkq 㸦 AS Dh 㸧   (4-5) 






























thh    (4-8) 































       (4-11) 
 ࡇࡇ࡟㸪A㸸Ἑ✚㸪Q㸸ὶ㔞࡛࠶ࡿ㸬 Lq ࣭ Rq ࡣ༢఩Ἑ㐨 i࡟ὶධࡍࡿᕥྑᓊࡢ༢఩ᩳ㠃
ࡢ༢఩ᖜὶ㔞࡛࠶ࡾ㸪ᘧ(4-5)㸪(4-6)࠾ࡼࡧ(4-9)ࢆ⏝࠸ࡿ࡜௨ୗࡢࡼ࠺࡟࡞ࡿ㸬
 LBSL qqq        (4-12)
















1     (4-14) 
ࡇࡇ࡟㸪 inQ ࡣୖὶἙ㐨࠿ࡽὶධࡍࡿὶ㔞࡛࠶ࡾ㸪௨ୗࡢࡼ࠺࡟タᐃࡍࡿ㸬





1   ( j=jmax㸸༢఩Ἑ㐨ࡢୖὶ➃)    (4-16) 




Q 3/21        (4-17) 
 ࡇࡇ࡟㸪n㸸Ἑ㐨ࡢ⢒ᗘಀᩘ㸪I㸸Ἑᗋ໙㓄㸪h㸸Ἑ㐨ࡢỈ῝࡛࠶ࡿ㸬Ỉ῝ࡣࣞࢪ࣮࣒๎࡟ࡼ
ࡿᕝᖜ Bࢆ⏝࠸࡚௨ୗࡢࡼ࠺࡟⟬ฟࡍࡿ㸬
 BAh / 㸪 05 QB        (4-18) 









10         (4-19) 

ࡇࡇ࡟㸪 'BA 㸸ྛἙ㐨ࡢὶᇦ㠃✚㸪 BA 㸸Ἑཎ⏫ほ ᡤࡢὶᇦ㠃✚㸦=139km2㸧࡛࠶ࡿ㸬
1Q ࡣἙཎ⏫ほ ᡤࡢᖹᆒᖺ᭱኱ὶ㔞࡛࠶ࡾ㸪௨ୗࡢ࡜࠾ࡾ 180m3/s࡛࠶ࡿ㸬
⾲ Ἑཎ⏫ほ ᡤᖺ᭱኱ὶ㔞PV
ほ ᖺ㻌 㻞㻜㻜㻞 㻞㻜㻜㻟 㻞㻜㻜㻠 㻞㻜㻜㻡 㻞㻜㻜㻢 㻞㻜㻜㻣 㻞㻜㻜㻤 㻞㻜㻜㻥 㻞㻜㻝㻜㻌 㻞㻜㻝㻝 ᖹᆒ
ᖺ᭱኱








༢఩Ἑ㐨㛗(km) ᕝᖜ(m) ⢒ᗘಀᩘ Ἑᗋ໙㓄








10.02 1.0 0.7 1/10 100





























































r࣭      (4-20) 
iii
AudAu ࣭22        (4-21) 











































gA emi ii i 1
2
2









































Rw        (4-30) 
ࡇࡇ࡛㸪Ru࠾ࡼࡧ Rcࡣ௨ୗࡢࡼ࠺࡟ᐃ⩏ࡉࢀ࡚࠸ࡿ㸬
1/ 12beu IIR        (4-31) 
hhR cc /         (4-32) 
































































ὶධࡍࡿ༢఩ᖜᤲὶ◁㔞ࡣ᩿㠃 3ࡢỈ㠃ᖜ Bb࡛㝖ࡋࡓ Qbin/Bb࡜࡞ࡿ㸬ᶓ᩿༊ศ i࠿ࡽὶฟࡍ



















3 1117 23     (4-38) 
ࡇࡇ࡟㸪 bq 㸸ὶ◁㔞㸪s㸸◁ࡢỈ୰ẚ㔜㸪 g㸸㔜ຊຍ㏿ᗘ㸪d 㸸⢏ᚄ㸪 e* 㸸᭷ຠ↓ḟඖ











*         (4-40) 



















dfd        (4-44) 




















*  0.303 ӌdm      (4-47)
22
316.1342* mcm du  0.118 ӌdm㸺0.303     (4-48) 
mcm du 0.55
2
*  0.0565ӌdm㸺0.118     (4-49)
32
1141.82* mcm du  0.0065ӌdm㸺0.0565     (4-50)
mcm du 226
2





























Ba 㸪 5.00 㸪 14.0 㸪 008.0K 㸪 143.0B ࡛࠶ࡿ㸬
























cc  (4-56) 









1   (4-57) 
ࡇࡇ࡟㸪Qsin㸸ୖὶ᩿㠃࠿ࡽὶධࡍࡿᾋ㐟◁㔞ࡢྜィ್㸦ྜὶ᩿㠃ࢆྵࡴ㸧࡛࠶ࡿ㸬ୗᅗࡢ
ࡼ࠺࡞ྜὶࢆ᭷ࡍࡿἙ㐨⥙ࡢሙྜ㸪Qsin࡟ࡘ࠸࡚ࡣḟࡢࡼ࠺࡟࡞ࡿ㸬






















0zENEEz dbtmb ࣭       (4-59) 
ࡇࡇ࡟㸪zb㸸Ἑᗋ㧗㸦ᶆ㧗㸧㸪Em㸸ΰྜᒙཌ㸪Et㸸㑄⛣ᒙཌ㸪Ed㸸1 ᒙ࠶ࡓࡾࡢሁ✚ᒙཌ㸪
z0㸸᭱ୗ㒊࡟఩⨨ࡍࡿሁ✚ᒙୗ㎶ࡢ㧗ࡉ࡛࠶ࡿ㸬








































































































































  (4-65) 






















































































































































































































































mk ff         (4-73) 

















zqq    (4-76) 
k bkb






1   (4-78) 











































































dz bbb       (4-83) 
ࡇࡇ࡟㸪dzb㸸Ἑᗋ㧗ࡢᕪ㸦㸼0㸧㸪db㸸ᶓ᩿᪉ྥࡢ㊥㞳࡛࠶ࡿ㸬
ḟࡢ᮲௳ࡀᡂ❧ࡍࡿ࡜ࡁᅵ◁ࡀᔂⴠࡍࡿࡇ࡜࡜ࡍࡿ㸬














bzz bb   (4-85) 































 ᅗࡣ➨ 3❶࡟࠾࠸࡚ᐇ᪋ࡋࡓ 1ḟඖ୙ᐃὶἙᗋኚືィ⟬ࡢ⤖ᯝ࡜㸪ᮏ㡯࡛ᵓ⠏ࡋ
ࡓ‽ 2ḟඖ୙➼ὶἙᗋኚືࣔࢹࣝࡢィ⟬⤖ᯝࢆẚ㍑ࡋࡓࡶࡢ࡛࠶ࡿ㸬ᇶᮏⓗ࡞ィ⟬᮲௳ࡣ⾲
࡟ྠࡌ࡛࠶ࡿ㸬୙➼ὶィ⟬࡛ࡣǼx =20mࢆᇶᮏ࡜ࡋᗋᅛ๓ᚋ᩿㠃ࡢࡳෆᤄࡋ࡚࠸ࡿ㸬





































ࡲࡓ㸪⚟ཎ 2ྕ◁㜵ሖሐ࡛ࡣ 2002ᖺ࡟ᅜᅵ஺㏻┬ࡀ㸪2010ᖺ࠾ࡼࡧ 2011ᖺ࡟ⴭ⪅ࡽࡀ 






























































































































































































































































ィ⟬ࢆ㎿㏿࡟⾜࠺ࡓࡵ㸪༢఩Ἑ㐨Ǽx Ҹ500m ࡜࡞ࡿࡼ࠺Ἑ㐨ศ๭ᩘ jmax ࢆタᐃࡋ㸪Ǽt







































































































































































































































































































































ࡿ㸬ᅗࡣ 2004ᖺྎ㢼 21ྕ࣭23ྕ㸪2006ᖺ 7᭶㇦㞵㸪2009ᖺྎ㢼 18ྕ㸪2011ᖺྎ
㢼 12ྕ᫬ࡢἙཎ⏫ほ ᡤࡢὶ㔞෌⌧⤖ᯝ࡛࠶ࡿ㸬ྛ ὥỈ࡟ࡘ࠸࡚㸪ὶ㔞Ἴᙧࡢ෌⌧ᛶࡣᴫࡡ
Ⰻዲ࡜ゝ࠼ࡿ㸬ࣆ࣮ࢡὶ㔞ࡢ෌⌧ᛶ࡟ࡘ࠸࡚ࡣ㸪2004ᖺྎ㢼 23ྕࡸ 2009ᖺྎ㢼 18ྕ᫬ࡣ































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ᅗࡣᮏ◊✲࡛ࡢ⏬ീゎᯒ࡟ࡼࡾᚓࡽࢀࡓ 2011ᖺྎ㢼 12ྕ᫬ࡢ㉥ᒾᕝ㸦⚟ཎ 2ྕ◁
㜵ሖሐᆅⅬ㸧ࡢὶ㔞࡜ὶฟゎᯒ⤖ᯝࢆẚ㍑ࡋࡓࡶࡢ࡛࠶ࡿ㸬➨ 3❶࡟࠾࠸࡚ྠᆅⅬࡢὶฟゎ


























































᭱኱᫬㛫㞵㔞 ᖺ㝆Ỉ㔞 ᐇ⦼್ ィ⟬್ ᐇ⦼್ ィ⟬್ ᐇ⦼್ ィ⟬್
㼙㼙㻛㼔 㼙㼙 㼙㻟㻛㼟 㼙㻟㻛㼟 㼙㻟㻛㼟 㼙㻟㻛㼟 㼙㼙 㼙㼙
㻞㻜㻜㻞 㻞㻝 㻝㻘㻥㻥㻢 㻡㻣 㻟㻤 㻡 㻡 㻝㻘㻜㻥㻣 㻝㻘㻝㻥㻝
㻞㻜㻜㻟 㻝㻤 㻞㻘㻡㻞㻜 㻣㻠 㻣㻟 㻥 㻣 㻝㻘㻥㻣㻡 㻝㻘㻢㻢㻢
㻞㻜㻜㻠 㻞㻞 㻞㻘㻠㻟㻠 㻠㻞㻤 㻟㻢㻝 㻤 㻣 㻝㻘㻣㻠㻞 㻝㻘㻢㻞㻥
㻞㻜㻜㻡 㻞㻡 㻝㻘㻥㻡㻟 㻝㻥㻞 㻝㻠㻞 㻢 㻡 㻝㻘㻞㻣㻜 㻝㻘㻞㻝㻞
㻞㻜㻜㻢 㻞㻠 㻞㻘㻟㻜㻤 㻞㻡㻤 㻞㻤㻜 㻣 㻣 㻝㻘㻡㻥㻣 㻝㻘㻠㻤㻞
㻞㻜㻜㻣 㻞㻡 㻝㻘㻣㻢㻣 㻝㻜㻟 㻤㻠 㻠 㻠 㻤㻝㻞 㻝㻘㻜㻜㻟
㻞㻜㻜㻤 㻞㻜 㻞㻘㻜㻟㻢 㻣㻢 㻡㻣 㻡 㻡 㻝㻘㻝㻠㻢 㻝㻘㻞㻝㻢
㻞㻜㻜㻥 㻠㻜 㻞㻘㻝㻤㻡 㻞㻝㻟 㻝㻣㻥 㻢 㻢 㻝㻘㻟㻟㻥 㻝㻘㻠㻟㻣
㻞㻜㻝㻜 㻞㻥 㻞㻘㻝㻣㻥 㻠㻞 㻡㻟 㻢 㻢 㻝㻘㻟㻡㻟 㻝㻘㻟㻡㻡
㻞㻜㻝㻝 㻠㻝 㻞㻘㻥㻞㻟 㻠㻠㻢 㻡㻠㻞 㻝㻥 㻥 㻠㻘㻟㻢㻟 㻞㻘㻜㻥㻝
㻞㻜㻝㻞 㻝㻣 㻝㻘㻥㻡㻢 㻟㻜 㻟㻤 㻢 㻡 㻝㻘㻠㻟㻠 㻝㻘㻝㻟㻠

































































ձᇶ┙ᆅᅗ᝟ሗᶆ㧗ࣔࢹࣝ 33)5m࣓ࢵࢩࣗࢹ࣮ࢱ㸦2010ᖺ 2᭶∧㸧ࢆ GIS࡛ㄞࡳ㎸ࡳ㸪ᅵ◁
ὶฟ㔞ࢆホ౯ࡍࡿἙ㐨㸦ᮏ◊✲࡛ࡣ◁㜵ሖሐࡀタ⨨ࡉࢀ࡚࠸ࡿἙ㐨㸧ࡢᶓ᩿ᙧ≧ࢹ࣮ࢱ㸦ᅗ




ἙᗋP ⛬ᗘࡲ࡛ࡢ⠊ᅖࢆᣦᐃࡋ࡚ᶓ᩿᪉ྥ࡟ ➼ศࡋ㸪ྛ ᶓ᩿༊ศࡢᖹᆒἙᗋ㧗ࢆ⟬ฟ




















































































































ձ ᅵ▼ὶࡣἙᗋ໙㓄 12㹼15rࡼࡾᛴ࡞㡿ᇦ࡛Ⓨ⏕ࡋ㸪Ἑᗋ໙㓄 4㹼10r⛬ᗘࡢ㡿ᇦ࡛ሁ✚
ࡍࡿ㸬
ղ 4㹼10rࡢᅵ▼ὶሁ✚≀ࡣฟỈ࡟ࡼࡾᤲὶ◁࣭ᾋ㐟◁࡜ࡋ࡚ୗὶ࡟⛣ືࡍࡿ㸬






































































































































ࡣ 㹼PP ⛬ᗘ࡛࠶ࡿ㸦ᅗ㸧㸬ᅵ▼ὶ࡜ࡋ࡚㐠ᦙࡉࢀࡓ⢏ᚄ PP ⛬ᗘ௨ୖ
ࡢᕧ▼ࡣྠ㡿ᇦ࡟ṧ␃ࡋ࡚࠸ࡿ࡜᥎ᐃ࡛ࡁࡿ㸬




























































































































      (4-87)
ࡇࡇ࡟㸪PD㸸῱ὶ࠿ࡽࡢὶᮌࡢⓎ⏕㡯㸪DD㸸῱ὶ࡬ࡢὶᮌࡢỿ㝆࣭ᤕᤊ㡯࡛࠶ࡿ㸬






cC        (4-88) 














        (4-90) 
 ࡇࡇ࡛㸪ȕDࡢ࣮࢜ࢲ࣮ࢆᐇែ࠿ࡽ᥎ᐃࡋ࡚࠾ࡃ㸬⚟ཎ 2ྕ◁㜵ሖሐࡢ 2011ᖺ 9᭶ὥỈᚋ
ࡢὶᮌᤕᤊ㔞ࡣ㸪ᅗ࠿ࡽ᥎ᐃࡍࡿ࡜ 20m3࡛࠶ࡿ㸬ࡲࡓ㸪⾲ࡢୗὶ➃ὶฟᅵ
◁㔞ࡣ 4409 m3࡛࠶ࡿ㸬ᘧ(4-89)ࢆ᫬㛫✚ศࡋኚᙧࡍࡿ࡜ᘧ(4-91)ࡢࡼ࠺࡟࡞ࡿ࠿ࡽ㸪ᩘ್ࢆ





























ᅗ ⚟ཎ ྕ◁㜵ሖሐୖὶࡢἙᗋኚືィ⟬⤖ᯝ㸦Ἑᗋᮦᩱࡢㄪᩚ࠶ࡾ࣭ ὶᮌᤕᤊ⪃៖㸧


































ᅗ ⚟ཎ ྕ◁㜵ሖሐ࠿ࡽ P ୖὶ᩿㠃ࡢἙᗋኚືィ⟬⤖ᯝ





















1 2 3 4 5 6 7 8 9 10
ᶓ᩿༊ศ 㻝 㻞 㻟 㻠 㻡 㻢 㻣 㻤 㻥 㻝㻜
஺᥮ᒙ 㻟㻤㻚㻞 㻞㻥㻚㻤 㻞㻤㻚㻡 㻟㻜㻚㻟 㻟㻞㻚㻞 㻠㻞㻚㻣 㻠㻝㻚㻞 㻠㻜㻚㻞 㻞㻤㻚㻢 㻟㻝㻚㻣
㑄⛣ᒙ 㻟㻥㻚㻠 㻟㻜㻚㻜 㻞㻤㻚㻤 㻞㻥㻚㻠 㻟㻞㻚㻞 㻠㻞㻚㻤 㻠㻝㻚㻠 㻠㻜㻚㻟 㻞㻤㻚㻥 㻟㻜㻚㻡
㻠㻤㻚㻤 㻡㻥㻚㻝 㻠㻤㻚㻜 㻟㻣㻚㻣 㻟㻞㻚㻟 㻝㻜㻚㻞 㻟㻟㻚㻜 㻞㻝㻚㻡 㻟㻢㻚㻢 㻞㻤㻚㻣 㻙㻜㻚㻟
㻡㻥㻚㻝 㻠㻤㻚㻜 㻟㻣㻚㻣 㻟㻞㻚㻟 㻝㻜㻚㻝 㻝㻥㻚㻢 㻞㻝㻚㻡 㻟㻢㻚㻢 㻞㻤㻚㻣 㻙㻜㻚㻢
㻡㻥㻚㻞 㻠㻤㻚㻜 㻟㻢㻚㻡 㻟㻞㻚㻟 㻝㻜㻚㻝 㻝㻥㻚㻢 㻝㻥㻚㻢 㻟㻢㻚㻢 㻞㻤㻚㻣 㻙㻜㻚㻥
㻡㻥㻚㻞 㻠㻤㻚㻜 㻠㻤㻚㻣 㻟㻞㻚㻟 㻝㻜㻚㻝 㻝㻥㻚㻢 㻝㻥㻚㻢 㻟㻞㻚㻢 㻞㻤㻚㻡 㻙㻝㻚㻞
㻠㻤㻚㻥 㻠㻤㻚㻤 㻠㻤㻚㻤 㻞㻢㻚㻞 㻝㻜㻚㻝 㻝㻥㻚㻢 㻟㻚㻤 㻝㻥㻚㻢 㻝㻠㻚㻤 㻙㻝㻚㻡
㻞㻢㻚㻞 㻝㻜㻚㻝 㻟㻚㻤 㻟㻚㻤 㻝㻥㻚㻢 㻝㻠㻚㻤 㻙㻝㻚㻤
㻠㻣㻚㻥 㻝㻜㻚㻝 㻟㻚㻤 㻟㻚㻤 㻝㻥㻚㻢 㻝㻠㻚㻤 㻙㻞㻚㻝
㻠㻣㻚㻥 㻞㻜㻚㻣 㻟㻚㻤 㻟㻚㻤 㻝㻥㻚㻢 㻝㻠㻚㻤 㻙㻞㻚㻠
㻠㻤㻚㻤 㻡㻝㻚㻡 㻟㻚㻤 㻝㻠㻚㻤 㻟㻚㻤 㻝㻠㻚㻤 㻙㻞㻚㻣
㻠㻤㻚㻤 㻝㻠㻚㻤 㻝㻠㻚㻤 㻟㻚㻤 㻝㻠㻚㻤 㻙㻟㻚㻜
㻝㻠㻚㻤 㻟㻤㻚㻥 㻟㻚㻤 㻝㻠㻚㻤 㻙㻟㻚㻟
㻟㻤㻚㻥 㻠㻤㻚㻥 㻟㻚㻤 㻟㻤㻚㻥 㻙㻟㻚㻢



























































































































ࡣ㞵㔞㈨ᩱࢆ཰㞟࡛ࡁࡓ 2002 ᖺ㹼2013 ᖺ࡜ࡋ㸪㏱㐣ᆺ◁㜵ሖሐ࡛ࡢὶᮌᤕᤊࢆ⪃៖ࡋ࡚ィ
⟬ࢆ⾜ࡗࡓ㸬5m࣓ࢵࢩࣗ DEMࢹ࣮ࢱ࡟ࡼࡾἙᗋᙧ≧ࢆసᡂࡋࡓ࡜ࡇࢁ㸪῱ὶ࡟タ⨨ࡉࢀ࡚
࠸ࡿ୙㏱㐣ᆺ◁㜵ሖሐ࡟ࡼࡾἙᗋ໙㓄ࡀኚ໬ࡋ࡚࠸ࡿࡇ࡜ࡀࢃ࠿ࡿ㸬







































































































ࢀࡣ㸪ᑠ㬞ᕝ 16.4kpᆅⅬࡢὶᇦ㠃✚ 59.4km2࡟ᑐࡋ㸪⚟ཎ 2ྕ◁㜵ሖሐ 2.7km2㸪ᑠἨ 2ྕ◁
㜵ሖሐ 5.1km2࡜ཷࡅᣢࡘὶᇦ㠃✚ࡀᑠࡉ࠸ࡇ࡜࡜㸪࠾ࡼࡧ㏱㐣ᆺ◁㜵ሖሐୗὶࡢ῱ᗋࡀ౵㣗
ࡉࢀὶ◁ࡀࢃࡁฟࡍࡇ࡜࡟ࡼࡿࡶࡢ࡛࠶ࡿ㸬

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































4) Egashira S㸬㸸Research Related to Prediction of Sediment Yield and Runoff㸪 Symposium on 




6) Takara K㸬㸪 Notsumata K㸬 and Uesaka R㸬㸸A Distributed Model for Flood Runoff and 
Sediment Yield Based on Remote Sensing and GIS㸪 Symposium on Japan-Indonesia 

































22) Ლᕝຬᶞ㸪ᷓ ㇂἞㸸WENOἲࢆ⏝࠸ࡓ 3ḟඖࣔࢹࣝࡢᵓ⠏࡜㉺ὶᆺ୙㏱㐣Ỉไ࿘㎶
ࡢὶἣゎᯒ㸪 ᅵᮌᏛ఍ㄽᩥ㞟 B1㸦ỈᕤᏛ㸧㸪➨ 70ᕳ㸪No.4㸪I_805-I_810㸪2014㸬
23) Kajikawa Y. and Hinokidani O. Numerical Simulation of 2-D Bed Deformation in a Slit 
Sabo Dam㸪35th IAHR Congress Proceedings㸪A11452㸪2013㸬
24) ᇼỤඞஓ㸪᳃᫂ᕧ㸪すᮏ┤ྐ: ᛴ໙㓄Ἑᕝ࡟ CRDἲࢆ㐺⏝ࡍࡿሙྜࡢࢻࣛ࢖࣭࢙࢘
















34) ࢝ࢩ࣑࣮ࣝ 3D㸸http://www.kashmir3d.com/ 













41) ᅜᅵ஺㏻┬Ỉ⟶⌮࣭ᅜᅵಖ඲ᒁ㸸Ἑᕝ◁㜵ᢏ⾡ᇶ‽ ㄪᰝ⦅㸪➨ 17❶➨ 2⠇㸪2012㸬

 ⤖ㄒ
 ᮏ◊✲ࡣ㏱㐣ᆺ◁㜵ሖሐࢆ᭷ࡍࡿὶᇦࡢᅵ◁ὶฟண ἲࢆ☜❧ࡍࡿࡇ࡜ࢆ᭱⤊┠ᶆ࡜ࡋ㸪
⌧ᆅ࡟タ⨨ࡉࢀࡓ㏱㐣ᆺ◁㜵ሖሐࡢᅵ◁ືែ≉ᛶࡢゎ᫂࡜㸪ᅵ◁ືែࡢᐇ⌧㇟ࢆ⢭ᗘࡼࡃ෌
⌧࡛ࡁࡿἙᗋኚືィ⟬ᡭἲࡢ㛤Ⓨ㸪࠾ࡼࡧ㏱㐣ᆺ◁㜵ሖሐࢆ᭷ࡍࡿᑠὶᇦࡢ㛗ᮇⓗ࡞ᅵ◁ὶ
ฟண ἲࡢ㛤Ⓨࢆ⾜ࡗࡓࡶࡢ࡛࠶ࡿ㸬ᮏ◊✲࡟ࡼࡾᚓࡽࢀࡓᡂᯝࡣ௨ୗࡢࡼ࠺࡛࠶ࡿ㸬

➨ 1❶࡟࠾࠸࡚ࡣ㸪ᮏ◊✲ࡢ⫼ᬒ࡜┠ⓗ㸪࠾ࡼࡧᵓᡂ࡟ࡘ࠸࡚㏙࡭ࡓ㸬ᖹᡂ 10ᖺ࡟ࠕὶ◁
⣔ࡢ⥲ྜⓗ࡞ᅵ◁⟶⌮ࠖࡀᥦゝࡉࢀ㸪᭷ᐖ࡞ᅵ◁ὶฟࢆᢚไࡋࡘࡘୗὶ࡬ࡢᅵ◁౪⤥ࢆ☜ಖ
ࡍࡿࡓࡵ࡟㸪㏆ᖺࡣ㏱㐣ᆺ◁㜵ሖሐࡀከ⏝ࡉࢀ࡚࠸ࡿ㸬ࡋ࠿ࡋ㸪㏱㐣ᆺ◁㜵ሖሐ࿘㎶ࡢᅵ◁
ືែ≉ᛶࢆ᳨ドࡋࡓ஦౛ࡀ࡯࡜ࢇ࡝࡞ࡃᐇែࡀゎ᫂ࡉࢀ࡚࠸࡞࠸ࡇ࡜࡜㸪㏱㐣ᆺ◁㜵ሖሐࢆ
᭷ࡍࡿὶᇦࡢ㛗ᮇⓗ࡞ᅵ◁ὶฟ⌧㇟ࢆண ࡍࡿᡭἲࡀ☜❧ࡉࢀ࡚࠸࡞࠸ࡇ࡜ࡀၥ㢟࡛࠶ࡗࡓ㸬
ࡇࡢ 2Ⅼࡢၥ㢟ࢆゎᾘࡍࡿࡓࡵ㸪ᮏ◊✲࡛ࡣᅵ◁ືែࣔࢽࢱࣜࣥࢢ࡜㸪㏱㐣ᆺ◁㜵ሖሐ࿘㎶
ࢆᑐ㇟࡜ࡋࡓᑠࢫࢣ࣮ࣝࡢἙᗋኚືィ⟬ἲࡢ㛤Ⓨ㸪࠾ࡼࡧ㏱㐣ᆺ◁㜵ሖሐࢆ᭷ࡍࡿᑠὶᇦࡢ
㛗ᮇⓗ࡞ᅵ◁ὶฟண ἲࡢ㛤Ⓨࢆ⾜ࡗࡓ㸬
➨ 2❶࡟࠾࠸࡚ࡣ㸪ᮏ◊✲࡛ᑐ㇟࡜ࡍࡿ㫽ྲྀ┴୰㒊ࡢኳ⚄ᕝὶ◁⣔㸦ኳ⚄ᕝ࠾ࡼࡧ໭᮲ᾏ
ᓊ㸧࡟࠾ࡅࡿᅵ◁ືែࡢ⌧≧࡟ࡘ࠸࡚᪤ ㈨ᩱ࠿ࡽᩚ⌮ࡋࡓ㸬ኳ⚄ᕝᨭᕝᑠ㬞ᕝὶᇦ࡛ࡣ᫛
࿴ 11ᖺࡼࡾ┤㎄◁㜵஦ᴗࡀ⾜ࢃࢀ࡚࠾ࡾ㸪㏆ᖺࡣ㏱㐣ᆺ◁㜵ሖሐ࡟ࡼࡿỈ⣔◁㜵࠾ࡼࡧᅵ▼
ὶᑐ⟇ࡀ⾜ࢃࢀ࡚࠸ࡿ㸬◁㜵㡿ᇦࡢୗὶ࡟఩⨨ࡍࡿᑠ㬞ᕝࡣᛴὶἙᕝࡢᵝ┦ࢆ࿊ࡋ࡚࠾ࡾ㸪
㏆ᖺἙᗋపୗࡀ㢧ᅾ໬ࡋ࡚࠸ࡿ㸬Ἑᗋపୗ⟠ᡤࡢἙᗋᮦᩱࡣ୺࡟♟ᡂศ࡛࠶ࡾ㸪◁㜵㡿ᇦ࠿
ࡽࡢ♟ࡢ౪⤥㔞ῶᑡࡀἙᗋపୗ࡟ᙳ㡪ࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡿ㸬ᚑ᮶ࡣᾏᓊಖ඲ࡢࡓࡵ࡟◁ࡢ
౪⤥࡟୺║ࢆ⨨࠸ࡓ᳨ウࡀ⾜ࢃࢀ࡚࠸ࡓࡀ㸪Ἑᗋࡢಖ඲ࡢࡓࡵ࡟♟ࡢືែ࡟ࡘ࠸࡚ࡶ௒ᚋ᳨
ウࡋ࡚࠸ࡃᚲせࡀ࠶ࡿ࡜⪃࠼ࡿ㸬
➨ 3❶࡟࠾࠸࡚ࡣ㸪㏱㐣ᆺ◁㜵ሖሐ࿘㎶ࡢᅵ◁ືែࢆᢕᥱࡍࡿࡓࡵࡢᅵ◁ືែࣔࢽࢱࣜࣥ
ࢢᡭἲ࣭ㄪᰝ⤖ᯝ࠾ࡼࡧ㸪ᐇ⌧㇟ࢆ෌⌧ࡍࡿࡓࡵࡢ 1ḟඖ୙ᐃὶἙᗋኚືィ⟬ᡭἲ࡟ࡘ࠸࡚
㏙࡭ࡓ㸬ࡲࡎᅵ◁ືែࣔࢽࢱࣜࣥࢢ࡛ࡣ㸪ኳ⚄ᕝᨭᕝᑠ㬞ᕝࡢᨭὶ㉥ᒾᕝ࡟タ⨨ࡉࢀࡓ⚟ཎ
2ྕ◁㜵ሖሐࢆᑐ㇟࡜ࡋ㸪ᅛᐃ࣓࢝ࣛ࡟ࡼࡿ㉺ὶ㒊ࡢ㐃⥆᧜ᙳࢆ⾜࠺ࡇ࡜࡛㸪2011ᖺ 9᭶ฟ
Ỉ᫬ࡢỈ఩ࡢࡏࡁୖࡆ≧ἣࡸὶᮌࡢᤕᤊ≧ἣࢆ☜ㄆࡍࡿ࡜࡜ࡶ࡟㸪⏬ീゎᯒ࡟ࡼࡾ㉺ὶ㔞ࢆ
᥎ᐃࡍࡿࡇ࡜ࡀ࡛ࡁࡓ㸬
◁㜵ሖሐ┤ୖὶࡢᖹ㠃ⓗ࡞ 㔞ࢆᐇ᪋ࡍࡿࡇ࡜࡟ࡼࡾ㸪ฟỈ๓ᚋࡢἙᗋ㧗ࡸỈࡳ
ࡕࡢ⛣ື≧ἣࢆ☜ㄆ࡛ࡁࡓ㸬ࡑࡢ⤖ᯝ㸪ᖺ᭶ฟỈᚋࡢἙᗋ㧗ࡣࢫࣜࢵࢺ㒊ࡢኳ
➃㧗ࡼࡾࡶ㧗ࡃ࡞ࡗ࡚࠸ࡿ≧ἣࢆᢕᥱࡋࡓ㸬ࡲࡓฟỈ๓ᚋ࡟◁㜵ሖሐ┤ୖὶࡢἙᗋ
ᮦᩱㄪᰝࢆ⾜ࡗࡓ࡜ࡇࢁ㸪ᖺ᭶࡟ࡼࡾ♟ᡂศࡀከ㔞࡟ሁ✚ࡋ࡚࠸ࡿࡇ࡜࡜㸪ࢫ
ࣜࢵࢺ㒊ᶓࡢ⿇㒊࡟◁ࡀሁ✚ࡋ࡚࠸ࡿ≧ἣࢆᢕᥱࡋࡓ㸬ࡉࡽ࡟㸪ᖺ᭶ฟỈ௨㝆㸪
ὶᮌࡀቑຍࡍࡿࡇ࡜࡛‣Ỉࡀ⏕ࡌ㸪⣽⢏ᅵ◁ࡢሁ✚ࡀ㐍⾜ࡋ࡚࠸ࡿ≧ἣࢆ☜ㄆࡋࡓ㸬

1 ḟඖ୙ᐃὶἙᗋኚືィ⟬࡛ࡣ㸪ᅵ◁ືែࣔࢽࢱࣜࣥࢢ࡛ᚓࡽࢀࡓἙᗋ㧗㸪Ἑᗋᮦᩱ࠾ࡼ
ࡧ㝆㞵ὶฟゎᯒ࡟ࡼࡾᚓࡽࢀࡓὶ㔞ࣁ࢖ࢻࣟࢢࣛࣇࢆィ⟬᮲௳࡜ࡋ࡚ධຊࡋ㸪ฟỈᚋࡢἙᗋ
㧗࠾ࡼࡧἙᗋᮦᩱࡢ≧ἣࡢ෌⌧ࢆヨࡳࡓ㸬㏱㐣ᆺ◁㜵ሖሐ࠿ࡽࡢỈ࣭ᅵ◁ࡢὶฟ࡟㛵ࡋ᳨࡚
ウࡋ㸪ᅵ◁ືែࡢᐇែࢆᴫࡡ෌⌧ࡍࡿ࡜࡜ࡶ࡟㸪ฟỈ᫬ࡢᾋ㐟◁࣭ᤲὶ◁ࡢὶฟ≧ἣࢆ᥎ᐃ
ࡍࡿࡇ࡜ࡀ࡛ࡁࡓ㸬ᅵ◁ࡢὶฟ᮲௳࡟ࡘ࠸࡚㸪ᾋ㐟◁ࡣ㉺ὶ㔞ᾋ㐟◁⃰ᗘ࡛ὶฟࡋ㸪ᤲὶ
◁ࡣἙᗋ㧗ࡀࢫࣜࢵࢺ㒊ኳ➃࡟㐩ࡋࡓሙྜὶฟࡍࡿࡼ࠺࡟タᐃࡋࡓ࡜ࡇࢁ㸪♟ᡂศࡀሁ◁ࡢ
୺య࡜࡞ࡿ≧ἣࢆ෌⌧࡛ࡁࡓࡀ㸪Ἑᗋ㧗ࡣᐇ ್ࡼࡾࡶపࡃィ⟬ࡉࢀࡓ㸬ࡇࢀ࡟ࡼࡾ㸪Ἑᗋ
ኚືィ⟬ࡢ⢭ᗘࢆྥୖࡉࡏࡿࡓࡵ࡟ࡣ㸪ὶᮌࡢᤕᤊ࡟ࡼࡿỈ఩ࡢࡏࡁୖࡆࡸὶ◁ࡢὶฟ࡬ࡢ
ᙳ㡪ࢆ⪃៖ࡍࡿᚲせࡀ࠶ࡿࡇ࡜ࡀࢃ࠿ࡗࡓ㸬
➨ 4❶࡟࠾࠸࡚ࡣ㸪㏱㐣ᆺ◁㜵ሖሐࢆ᭷ࡍࡿᑠὶᇦࡢ㸪ᅵ▼ὶሁ✚㡿ᇦ࠿ࡽ◁㜵ሖሐᆅⅬ
ࡲ࡛ࢆᑐ㇟࡜ࡋࡓᖺ༢఩ࡢᅵ◁ὶฟண ἲࡢ㛤Ⓨࢆ᳨ウࡋࡓ㸬ᒣᆅ῱ὶࡢྜὶࡸᖖᑕΰᅾὶ
ࢆ⪃៖ࡋ㸪10ᖺ㛫ࡢᅵ◁ືែࢆᏳᐃⓗ࡟ィ⟬ࡍࡿᡭἲ࡜ࡋ࡚㸪‽ 2ḟඖ୙➼ὶἙᗋኚືࣔࢹ
ࣝࢆ᪂ࡓ࡟⪃᱌ࡋࡓ㸬ࡉࡽ࡟➨ 3❶࡟࡚ㄢ㢟࡜࡞ࡗࡓὶᮌࡢᤕᤊ࡟㛵ࡋ࡚㸪⡆᫆࡞ὶᮌᤕᤊ
㧗ࡢィ⟬ᘧ㸪࠾ࡼࡧỈ࣭ᅵ◁ࡢὶฟ᮲௳࡟㛵ࡍࡿㄪᩚἲࢆᥦ᱌ࡋࡓ㸬
ィ⟬ࡢධຊ᮲௳࡟ࡘ࠸࡚㸪ᒣᆅ῱ὶࡢὶ㔞ࡸἙᗋᙧ≧㸪Ἑᗋᮦᩱࡢࢹ࣮ࢱྲྀᚓࡀၥ㢟࡜࡞
ࡿࡀ㸪ὶ㔞ࡣ㝆㞵ὶฟゎᯒ࡟ࡼࡾ㸪Ἑᗋᙧ≧࡟ࡘ࠸࡚ࡣ DEM ࢹ࣮ࢱ㸦ᇶ┙ᆅᅗ᝟ሗᩘ್ᶆ
㧗ࣔࢹࣝ㸧࡟ࡼࡾྲྀᚓ࡛ࡁ㸪◁㜵ሖሐ┤ୖὶࡢἙᗋᮦᩱ࠿ࡽୖὶ㒊㸦ሖሐ࠿ࡽ⣙ 2km ༊㛫㸧
ࡢ⢏ᗘศᕸࢆ᥎ᐃࡍࡿࡇ࡜࡛㸪‽ 2ḟඖ୙➼ὶἙᗋኚືࣔࢹࣝ࡟ࡼࡾ◁㜵ሖሐࡢ 10ᖺ㛫ࡢἙ
ᗋኚື≧ἣࢆ෌⌧࡛ࡁࡓ㸬ࡓࡔࡋධຊࡋࡓἙᗋᮦᩱ⢏ᗘศᕸࡀ◁㜵ሖሐୖὶࡢ῱ᗋࡢᐇែࡼ
ࡾࡶ⣽࠿࠸ࡶࡢ࡛࠶ࡗࡓࡓࡵ㸪ィ⟬ึᮇ࡟◁㜵ሖሐ┤ୖὶࡢἙᗋࡀᛴ⃭࡟ୖ᪼ࡍࡿ⤖ᯝ࡜࡞
ࡗࡓ㸬ᅵ▼ὶሁ✚㡿ᇦࢆྵࡵࡓἙᗋኚືィ⟬ࢆ⾜࠺ሙྜࡣ㸪ୖὶ㒊ࡢἙᗋᮦᩱࡢᐇែࢆᢕᥱ
ࡍࡿ࡜࡜ࡶ࡟㸪㛫Ḟⓗ࡟Ⓨ⏕ࡍࡿᅵ◁⏕⏘⌧㇟ࢆ㋃ࡲ࠼ࡓᅵ◁౪⤥᮲௳ࡢタᐃࡀㄢ㢟࡜࡞ࡿ
ࡇ࡜ࡀࢃ࠿ࡗࡓ㸬
㝆㞵ὶฟゎᯒ࡟ࡼࡾὶ㔞ࢆ᥎ᐃࡋ㸪DEMࢹ࣮ࢱ࠿ࡽἙᗋᙧ≧ࢆタᐃࡋ㸪ࡇࢀࡽࢆ‽ 2ḟඖ
୙➼ὶἙᗋኚືࣔࢹࣝ࡟୚࠼ࡿ⏝࠸ࡿࡇ࡜࡛㸪ᑠ㬞ᕝ┤㎄⟶⌮༊㛫ୖὶ➃㸦16.4kp㸧ࡲ࡛ࡢ
඲◁㜵ሖሐࢆ཯ᫎࡋࡓ 12ᖺ㛫ࡢᅵ◁ὶฟ㔞ࢆヨ⟬ࡍࡿࡇ࡜ࡀ࡛ࡁࡓ㸬ࡓࡔࡋ㸪኱ὶᇦࢆᑐ㇟
࡜ࡋࡓᅵ◁ὶฟ㔞ࡢ⢭ᗘࢆྥୖࡉࡏࡿ࡟ࡣ㸪ඛ㏙ࡢྛ῱ὶ࡟࠾ࡅࡿἙᗋᮦᩱࡢ≧ἣ࡜ᅵ◁⏕
⏘⌧㇟࡟ࡘ࠸࡚㸪ጇᙜ࡞᮲௳ࢆタᐃࡍࡿᚲせࡀ࠶ࡿ㸬
ᮏ◊✲࡛ᵓ⠏ࡋࡓ‽ 2ḟඖ୙➼ὶἙᗋኚືࣔࢹࣝࡢᨭ㓄᪉⛬ᘧࡣ㸪୍ ⯡ⓗ࡞୙➼ὶィ⟬ᘧ㸪
ὶ◁㔞ᘧ㸪ὶ◁ࡢ⛣ὶ᪉⛬ᘧ࡟ᇶ࡙ࡁ㸪Ἑᗋᶓ᩿᪉ྥࡢἙᗋ㧗࠾ࡼࡧ⢏ᗘศᕸࡢᕪ␗ࢆ⾲⌧
࡛ࡁࡿࡼ࠺ᨵⰋࢆຍ࠼ࡓࡶࡢ࡛࠶ࡿ㸬⚟ཎ 2ྕ◁㜵ሖሐࡢἙᗋᶓ᩿ᙧ≧ࢆᴫࡡ෌⌧࡛ࡁࡓࡇ
࡜࡟ࡼࡾࣔࢹࣝࡢ᭷⏝ᛶࢆ᳨ドࡋࡓࡀ㸪ᮏࣔࢹࣝࢆ୍⯡໬ࡍࡿ࡟࠶ࡓࡗ࡚ࡣ㸪௚ὶᇦࡢ◁㜵
ሖሐࡢሁ◁≧ἣࡢ෌⌧㸪࠾ࡼࡧὶᮌࡢὶୗ࣭ᤕᤊᶵᵓࡢ୍⯡໬ࡀᚲせ࡜⪃࠼ࡿ㸬
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ㅰ㎡
 ᮏ◊✲ࡢ㐙⾜࡟ᙜࡓࡾ㸪⤊ጞ᠓ษ୎ᑀ࡞ࡈᣦᑟࢆ࠸ࡓࡔࡁࡲࡋࡓ㫽ྲྀ኱Ꮫ኱Ꮫ㝔ᕤᏛ◊✲
⛉ᩍᤵᷓ㇂἞ඛ⏕࡟῝⏒࡞ࡿㅰពࢆ⏦ࡋୖࡆࡲࡍ㸬ࡲࡓ㸪ᮏㄽᩥࡢ๪ᰝࢆົࡵ࡚࠸ࡓࡔࡁࡲ
ࡋࡓ㫽ྲྀ኱Ꮫ኱Ꮫ㝔ᕤᏛ◊✲⛉ᩍᤵᯇཎ㞝ᖹඛ⏕㸪ྠ ᩍᤵ㯮ᒾṇගඛ⏕㸪ྠ ෸ᩍᤵ▮ᓥၨ
ඛ⏕࡟῝ࡃឤㅰࡢពࢆ⾲ࡋࡲࡍ㸬ࡑࡋ࡚㸪⌧ᆅㄪᰝࡢᐇ⾜㸪ᩘ್ࢩ࣑࣮ࣗࣞࢩࣙࣥ࡟㛵ࡍࡿ
ࡈຓゝ࡟ጞࡲࡾ㸪Ꮫ఍Ⓨ⾲ࡢ‽ഛ࡟⮳ࡿࡲ࡛ᩘከࡃࡢࢧ࣏࣮ࢺࢆ࠸ࡓࡔࡁࡲࡋࡓ㫽ྲྀ኱Ꮫ኱
Ꮫ㝔ᕤᏛ◊✲⛉ຓᩍᲚᕝຬᶞඛ⏕࡟ឤㅰࡢពࢆ⾲ࡋࡲࡍ㸬ࡲࡓ㸪㫽ྲྀ኱ᏛᕤᏛ㒊ᅵᮌᕤᏛ⛉
ỈᕤᏛ◊✲ᐊࡢᏛ⏕ࡢⓙᵝ࡟ࡣ㸪ᮏ◊✲ࢆ㐙⾜ࡍࡿ࡟࠶ࡓࡾከࡃࡢࡈᨭ᥼࡜ࡈ༠ຊࢆ㡬ࡁࡲ
ࡋࡓ㸬ࡇࡇ࡟グࡋ࡚ឤㅰ࠸ࡓࡋࡲࡍ㸬ᩘࠎࡢ㈨ᩱࢆࡈᥦ౪㡬ࡁࡲࡋࡓᅜᅵ஺㏻┬୰ᅜᆅ᪉ᩚ
ഛᒁ಴ྜྷἙᕝᅜ㐨஦ົᡤࡢⓙᵝ࡟῝ࡃឤㅰ࠸ࡓࡋࡲࡍ㸬᭱ᚋ࡟࡞ࡾࡲࡋࡓࡀ㸪♫఍ேࢻࢡࢱ
࣮࡬ࡢࡈ⌮ゎ࡜ࡈ༠ຊ࠸ࡓࡔࡁࡲࡋࡓ㸪࠸࡛࠶ᰴᘧ఍♫ࡢⓙᵝ᪉࡟ཌࡃᚚ♩ࢆ⏦ࡋୖࡆࡲࡍ㸬
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